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Phuong phap xac dinh chinh x4c chiéu dai lam viéc ciia canh tay don
trén thiet bi chuan mémen

A Measurement Method to Determine the Working Length of the Arm in Torque Standard Machine
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Tém tat

M6 men la dai lvong dan xuét trong hé don vi do lwong Qudc té (Sl), dai lwong nay ngay cang dugc st
dung nhiéu cung v6i nén phét trién ciia nganh céng nghigp. Vigc xac dinh dai lvong mé men phy thuéc vao
viéc xac dinh cac yéu t6 chinh: ch/eu dai lam viéc cda céanh tay don, khbi lwong cda qua tai va mé men ma
sét ctia 6 quay... Hién nay, mét sé nwérc trén thé gici thiét Iap thiét bj chudn ddu mé men dé hiéu chudn céc
chuédn thap hon va céc thiét bi mé men khéac. Bai bao nay gidi thiéu phuong phép do ding dé xac dinh
chinh xéc chidu dai lam viéc cénh tay don cda méy chudn mé men dung 6 khi quay, gop phén dénh gié
néng cao dé chinh xac ctia may chudn mé men.

T khoa: canh tay don, chudn mé men, d6 khéng dam béo do cia chudn méd men.
Abstract

Torque is one of the derived quantities in the International Measurement Units System (Sl), which is used
more and more with industrial developing. The measurement accuracy of torque quantity depends on the
main factors: accuracy of the working length of the arm, the uncertainty of the acting force, the friction torque
of the bearing, .etc. In the world, some countries have their primary torque standard machines to calibrate
and adjust lower torque standards and measuring equipment. This article introduces the measurement
method for accurate determining the working length of the arm in a torque standard machine, and to

contribute to improving the accuracy of the torque standard machines.

Keywords: arm length, torque standard, uncertainty of torque standard

1. it van dé
1.1 Tinh hinh thuc té

Cung voi su phat trlen cua nganh cong nghiép
cua trong nudc va quoc té, dai luong mo men ngay
cang dugc su dung nhiéu: trong cac day truyen san
xuét co khi; cac nha may lap rap; cac thlet bi dién,
dién tir... vi du: trong cong nghi€p san Xuét 6 o, Xxe
may. Pac biét, d01 v6i cac mbi ghép cho chi tiét
dong, d6i véi mdi ghép lam viéc trong diéu kién
khong 6n dinh thi mo men xiét chit cang doi hoi do
chinh x&c cao. M6 men xiét chat phai dam bao c6 gia
tri du 1on dé dam bao mdi ghép, nhung ciing khong
dugc vuot qua gii han dé dam bao tudi tho cia mbi
ghép ciing nhu hinh dang cua chi tiét dugc lap ghép.

Do d6, cac thiét bi mé men lyc nhu tudc-no-vit,
chia van, co 1€ lyc sau thoi gian su dung can duoc
hiéu chuén véi cac chuan thir cip va chudn thir cap
duoc hiéu chuan so v6i chudn ddu mé men.
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Nhu cau hiéu chudn mé men cho céc thiét bi do
mé men ngay cang da dang, vé& pham vi cua gid tri
cling nhu d6 khong dam bao do. Hién nay, tai Viét
Nam méi ¢6 thiét bi hiéu chudn mo men, sau thi
gian su dung thiét bi nay can dugc hiéu chuan véi
thiét bi chuan mé men cua nudc cung cap nén phu
thudc vé thoi gian, khong chu dong va tén kém vé
kinh phi.

1.2 Cdc yéu t6 anh hwong dén dp khong dim bio
clia mé men chudén.

Khai niém mdé men bat dau tir cdc nghién ciru
ctia Archimeds (287-212 Trudc CN) vé don bay.

N

P=mxg

Hinh 1. Nguyén ly tao m6 men
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M6 men la mot dai luong vat ly thé hién téc
dong gy ra su quay cia vat quanh mot diém hodc
mot truc. Pon vi do cuia mdé men 1a N.m (Newton
mét), la don vi dan xuit cua hé don vi do luong quéc
te (SI).

MO hinh vt ly dé tao ra moé men thé hién trén
hinh 1.

Qua tai c¢6 khéi lwong m dugc treo vao mot soi
day vong qua dia ban kinh R gdy ra mé men quay M.

(M

Gia tri cia mé men la: M =m.g.R
Trong do:

M: M6 men (Nm);

m: Khéi lugng (kg);

g: Gia toc trong truong (m/s2);

R: chi{%u dai canh tay don (m) — khoang céch tu
tdm quay dén phuong tac dung cuia lyc.

Thiét bi tao mdé men chudn dugc dan xuat tir 3
dai lugng co ban 1a khéi luong, chiéu dai va thoi gian
(dai lugng thoi gian dugc thé hién qua gia toc trong
truong).

Céc yéu t6 anh huéng dén d6 chinh xac cua mo
men chuan dugc tao ra 1a: M6 men ma sat cua 6 quay
1an truc tlep vao gia tri m6 men chuan, tai trong;
chidu dai 1am viéc cua canh tay don [1].

Theo khao sat cua hang Newways dm voi mot
s6 6 quay thong dung hé sé ma sat trong 6 trugt 1a
0,1, 6 lan 1a 0,001, 6 khi la 0,00001 [2]. Viéc lua
chon 6 quay phu hop cho may chuin mé men anh
hudng 16n dén d6 khong dam bao do. Ddi v6i hé ¢
canh tay don thi viéc lya chon 6 khi tinh chiu tai
huéng kinh 1a phii hop hon so véi 6 dao gdi [3]. Do
d6 viéc lwa chon 6 khi dung 1am khép quay cua may
chuén mé men 1a mét giai phap hitu hiéu nhim giam
md men ma sat tai khdp quay.

Trong thuc té, ngoai viéc lya chon loai 6 quay
thich hgp dé giam thiéu mé men ma sat va lya chon
qua tai cd d9 chinh xac phu hop thi viéc xac dinh
chinh xac chiéu dai lam viéc canh tay don cua thiét bi
chuin mé men ciing s& anh huong truc tiép t6i do
chinh xdc cua gid tri mé men cén chuén, vi canh tay
don 1a dai lugng nam trong cong thic tinh gia trj mo
men chuén.

Céc bién phap xac dinh truc tiép va chinh xac
chidu dai canh tay don sé& gip nhiéu khé khan, vi
chiéu dai canh tay don chinh 1a khoang cach tir tim
quay dén tam day treo qua tai va day déu la nhitng
tdm 0. Mat khac, trong céc thiét bi chuin mo men dé
giam khdi lwong qua tai, nguoi ta thuong thiét ké, ché
tao chiéu dai canh tay don 1dn (500 mm, 1000 mm)
nén viée do chinh xac cang gip nhiéu kho khan.

55

Tai Vién Vit ly-K§ thuat buc (PTB), may
chudn mo6 men 1 kN.m ¢6 canh tay don 1 m dwogc xac
dinh trén may do toa dd vdi do khong dam bao do tir
1 dén 3 pm, do khong dam bao do 16n nhit 1a:

—L =310 [4]. Tuy nhién, ddy méi chi 1a chiéu dai

cua canh tay don chua phai 1a chi€u dai lam viéc cua
canh tay don dé tao ra m6 men chuan.

Bai bdo nay s€ trinh bay mdt phuong phap co
kha nang xac dinh chinh xac chiéu dai lam viéc cia
canh tay don gian tiép thong qua can béng mo men
khi thay d6i khéi lugng va di chuyen khéi luong trén
céc canh tay don cua thiét bi chuan mé men dung 6
quay dém khi.

2. Phwong phap xac dinh chinh xac chiéu dai lam
viéc ctia canh tay don.

Theo khai niém m6 men, chiéu dai canh tay don
la khoang cach tur tim quay dén phuong tac dung cua
luc.

Bai bao nay gi6i thi¢u phuong phap xdc dinh
chidu dai 1am viéc cua canh tay don dbi v6i 6 quay
dém khi (m¢ rong phuong phép nay c6 thé st dung
cho cac loai 6 quay trong thiét bi tao m6 men chuén).

Phuong phap nay dugc thyc hién véi hé khéi
luong chudn, gia thiét trong tAm cua cic canh tay don
nam trén duong thang va m6 men ma sat cia 0 quay
tai cc trang thai can bang 1a khong thay doi.

Do trong tdm cua céc chi tiét khong tring véi
trong tam hinh hoc do d6 trang thai can bang cua
canh tay don khong trung vdéi phuong nam ngang,

(hinh 2).
S
1 lo

~—
Hinh 2. Trang thai can bang cua canh tay don sau khi
che tao
Dé diéu chinh trang thai can bang sao cho canh
tay don trung v6i phuong nim ngang, can lp déi

trong co khi lugng m; 1€n hai canh tay don, vi tri cua
khoi lugng c6 thé diéu chinh dugc, (hinh 3).
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Hinh 3. Trang thai can béng cua thiét bj tao md men
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Pé x4c dinh vi tri can béng cua canh tay don,
dung mét dau do lazer theo phuwong thing ding dé
xac dinh y. Tai vi tri cdn bang xac dinh duogc gid tri
yo. Str dung dau do thir 2 theo phuong nam ngang dé
xac dinh khoang dich chuyen cua khoi lugng m;. Tai
vi tri cAn bing ban dau ta c6 gia tri xo, (hinh 4).

\Ou

Mt

Met1

11 12
I

Hinh 4. Xéc dinh vi tri cAn bing cua canh tay don

Goi khdi luong canh tay don 1 1a mey, trong tim
1la0y;

Khdi Iugng canh tay don 2 12 meo, trong tim 14
O;

O la tdm quay cua canh tay don;

1;; 1, 1an luot 1a canh tay don cua khdi lugng m;
bén trai va bén phai.

Do md men ma sat anh huong dén vi tri can
bang la nhu nhau, nén bd qua m6é men ma sat, tai vi
tri can bang ta cd phuong trinh can bang sau:

Me1.2.0:10 + my.g.li = my.g.lr + mep.g.0,0
Me1.010 + my.l; = my.lr + mew. 0,0 )

Treo qua nang c6 khdi lwong my vao canh tay
don 1 nhu hinh 5, khi d6 canh tay don sé quay di 1
gbc, dé 1ap lai trang thai cAn bang cua canh tay don ta
phai dich chuyén m; trén canh tay don 2 thém mot
khoang 15 (sao cho luc d6 gid tri cua dau do lazer theo
phuong thang dung cé gia tri yo, canh tay don trd lai
vi tri can bang ban dau, khi d6 gia trj dau do theo
phuong ngang 1a xo+13), nhu hinh 5.

T h ca |

Oi] A ]
Met1 ~F—

E] " 12 +13

m2

L1

Hinh 5. M6 hinh toan hoc dé xéac dinh chiéu dai canh
tay don L;.

Tai vi tri can béng sau khi thém khoi luong m, va
dich chuyén khoi lugng m; trén canh tay don bén
phai, ta c6 phuong trinh can bang:

my.g.Li+tme.2.010+m;.g.li=m;.g.(Ib+3) +mep.g.0.0

my.Li+me1.010+my.1i=mi.(Ib+3)+mep. 0.0 (3)
Két hop phuong trinh (2) va phuong trinh (3) ta co:

m; . L1 = m1.13
=" (4)

Trong dé:

L; 14 chiéu dai lam viéc cua canh tay don cua
thi€t bi tao m6 men chuan (canh tay don bén trai trén
hinh 5).

Véi hé thdng dau do Laser dé xac dinh vi tri can
bang theo phuong thing dung (yo) va xdc dinh
khoang dich chuyen theo phuong nam ngang (Xo) nhu
trén, ta c6 thé xac dinh L, 1a chiéu dai lam viéc cua
canh tay don bén phai, d6 1a dich chuyén khéi luong
m; mot khoang 15 vé phia tim quay, dong thoi thém
vao quang treo bén phai mot khéi lvong my, (hinh 6).

Hinh 6. M5 hinh toan hoc dé xé4c dinh chiéu dai canh
tay don Lo,

Néu thiét 1ap hé thdng du do laser bén phai dé
xac dinh vi tri cin bang (y,), dau do bén trai dé xac
dinh khoang dich chuyén (xo) va lan lugt thém khdi
luong vao quang treo hai bén ta xac dinh dugc chiéu
dai lam viéc cua canh tay don L, L.

3. Panh gia d¢ khong dam bao do dat dugc véi
dieu kién thuc te.

Tién hanh thuc nghiém trén thiét bi chuén
momen thé hién trén hinh 7.

Hinh 7. Hinh anh thuc hién phuong phéap do.



Tap chi Khoa hoc va Cong nghé 117 (2017) 054-057

. banh gia gc} khong dam bao do dat dugc véi
diéu kién thuec té:
Ap dung phuong phap binh phuong nho nhét

[5], 6 khong dam bao do tuyét dbi u 11 dugc xéc
dinh theo cong thirc:

2 2 2
L L L
(i, = 22|+ 2| a4 ] 2 )
! om, v\ Om, *o\al ’

Trong dé:

L L

om, m, m,

o __m,__L

om, m? " m,

oL _m _L

o, m, I,

Tinh theo sai s twong d6i ta c6:

u : u : u : u :
2 L " my h
u,, 1 = L = + +| = (6)
( Z(L)) (Ll] ( 1\] [ 2] [l3j

: Do khong dam bao do tuong ddi.

Upiewy)

O déy, ding qua tai 1a 1 kg; 2 kg; Skg . Qua tai
sir dung twong duong v6i qua cén c6 cap chinh xac
F1, theo OIML R111, sai so twong do0i 1on nhat la
5, =25mg(25.10°kg) [6], do d6 ta co:

u 25 10°° 5 10°°

N BN

Tién hanh thuc nghiém voi dau do lazer ZX-
LDA11I-N (ZX-LD30V) cua hing OMRON
Corporation, sai s ctia ddu do laser 1a: 0,25 x 10 m
pham vi do £2 mm [7], do d¢ ta cé:

m

u

3

w,0,25.10° _0,06.107

L 34a10® 3
Thay s ta co:
2 2
N 0,06.10°
NG}

2
L 5107
L B
u

-1 =34,881.10°°

1

Véi ,chiéu dai canh tay don L; 1a 500 mm (0,5
m) thay so ta cé:

u, = 34,881.10°.0,5=17,440.10°m
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4. Két luan

Véi d6 khong dam bao do twong dbi ciia qua can
chudn duge st dung (F1) 14 2,9.10, d6 khong dam
bao do tuong ddi cua dau do Laser dé xac dinh
khoang cach dich chuyén cua qua tai 1a 3,7.10%, st
dung phuong phap dugc trinh bay trong bai bdo nay
¢6 thé xac dinh duoc chiéu dai lam viéc canh tay don
cta thiét bi tao mdé men chuén sir dung 6 khi quay,
v6i 6 khong dam bao twong di cta chiéu dai canh
tay don 1a 3,5.10°%. Tirc 14, néu chiéu dai danh nghia
L; cta cénh tay don 1a 500 mm thi ta c6 thé dat duoc
két qua do L, véi do khong dam bao do tuyét dbi ur,
1a17.10° m.

St dung hé qua khéi luong chuén da 6 tai Vién
Do luong Viét Nam va phuong phdp cia bai bdo nay
c6 thé tao ra thiét bi mé men chuan phuc vu cho viée
tu hiéu chuén thiét bi xac dinh mé men tai Viét Nam.
Viéc hiéu chuin cac thiét bi xac dinh mdé men ngay
tai Viét Nam s€ gitp chuing ta gidm bét chi phi va chu
dong trong cac tinh hudng can sir dung.
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